Many methods, ranging from application of non-axisymmetric fields [1] to using RF heating to directly affect the fast ion distribution [2], have been proposed or observed to modify fast particle driven instabilities. Here we report on experiments where High Harmonic Fast Wave heating (HHFW) [3] was successful in completely suppressing not only the Toroidal Alfvén Eigenmodes (TAE), but also Global Alfvén Eigenmodes (GAE) and fishbone activity.
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What is particularly interesting about these experiments is that the TAE are excited through a broad range of resonances, the GAE through a Doppler-shifted cyclotron resonance and the fishbones through precession drift or bounce resonance, yet the HHFW simultaneously suppressed all of these instabilities. Expanding the spectrograms about the end of HHFW heating, both TAE and GAE reappear within a few ms of the end of HHFW (Fig. 4) . This is much shorter than the fast-ion slowing down time, indicating that the drive for these modes are the full-energy (or half or third energy) beam ions. The TAE appear to be avalanching, even shortly after their reappearance.
The TAE avalanches are correlated with a weak fishbone-like mode. The reappearance of the TAE and GAE argue against an explanation that these discharges were evolving towards equilibrium conditions where the *AE were intrinsically stable.
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